The current study investigated the neural activity patterns associated with numerical sensitivity in adults. Event-related potentials (ERPs) were recorded while adults observed sequentially presented display arrays (S1 and S2) of non-symbolic numerical stimuli (dots) and made same/different judgments of these stimuli by pressing a button only when numerosities were the same (target trials). The main goals were to contrast the effects of numerical distance (close, medium, and far) and change direction (increasing, decreasing) between S1 and S2, both in terms of behavior and brain activity, and to examine the influence of individual differences in numeracy on the effects of these manipulations. Neural effects of distance were found to be significant between 360 and 600 ms after the onset of S2 (greater negativity-wave activity for closer numerical distances), while direction effects were found between 320 and 440 ms (greater negativity for decreasing direction). ERP change direction effects did not interact with numerical distance, suggesting that the two types of information are processed independently. Importantly, subjects' behavioral Weber fractions (w) for the same/different discrimination task correlated with distance-related ERP-activity amplitudes. Moreover, w also correlated with a separate objective measure of mathematical ability. Results thus draw a clear link between brain and behavior measures of number discrimination, while also providing support for the relationship between nonverbal magnitude discrimination and symbolic numerical processing.
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Introduction
Ratio dependency is a hallmark of numerical discrimination and can be decomposed into distance effects and magnitude effects (e.g., Dehaene & Changeux, 1993; Moyer & Landauer, 1967) . The distance effect refers to an increase in accuracy and speed of response in discriminating two numerical values as the distance between them increases. The magnitude effect refers to a decrease in accuracy and slowing in speed at discriminating pairs of values with constant numerical distances but increasing numerical magnitude. Collectively, the implication of magnitude and distance effects is that the ease with which two numerosities are distinguished is a function of their ratio.
Neural correlates of the numerical distance effect have been examined using both functional MRI (fMRI) and event-related potentials (ERPs). Brain imaging studies using fMRI have consistently identified the involvement of posterior parietal areas in numerical processing, including right and left intraparietal sulci (IPS; Cantlon, Brannon, Carter, & Pelphrey, 2006; Pinel, Dehaene, Riviere, & LeBihan, 2001; Pinel, Piazza, Le Bihan, & Dehaene, 2004 These regions were found to exhibit greater signal change for small than for large differences in number (Pinel et al., 2001 (Pinel et al., , 2004 . Earlylatency neural signatures of the numerical distance effect have been found with ERPs in the form of increased positive-polarity activity at around 200 ms post-stimulus being associated with closer relative to farther numerical distances (Dehaene, 1996; Libertus, Woldorff, & Brannon, 2007; Temple & Posner, 1998) . Although early-latency ERP effects can be easily influenced by physical differences in stimuli, Libertus et al. (2007) found such effects even when controlling for such differences, supporting the view that at least some numerical comparisons may be carried out quickly and relatively automatically. Close numerical distances have also been associated with greater negative-polarity components at longer latencies (230-540 ms), an effect which has been compared to the semantically related N400 component (Niedeggen & Rösler, 1999; Niedeggen, Rösler, & Jost, 1999; Paulsen & Neville, 2008; Szűcs & Csépe, 2004 , 2005 .
Psychophysical research has shown that people vary widely in their numerical sensitivity. A recent study by Halberda, Mazzocco, and Feigenson (2008) found that adolescents differ in their ability to discriminate non-symbolic numerosities, and that their performance in the numerical comparison task correlated with standardized math achievement scores from kindergarten through 0028-3932/$ -see front matter © 2010 Elsevier Ltd. All rights reserved. doi:10.1016/j.neuropsychologia.2010.08.014
